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Nonatherosclerotic Cardiovascular Disease
With Coronary CT Angiography
Thomas Knickelbine, MD,* John R. Lesser, MD,* Tammy S. Haas, RN,†
Eric R. Brandenburg, BS,* B. Kelly Gleason-Han, MD,‡ Björn Flygenring, MD,*
Terrence F. Longe, MD,* Robert S. Schwartz, MD,* Barry J. Maron, MD†
Minneapolis, Minnesota
O B J E C T I V E S The aim of this study was to assess, in a general cardiology cohort screened for
obstructive coronary artery disease (CAD), the effectiveness and frequency with which multidetector
computed tomography (MDCT) angiography unexpectedly imaged and identiﬁed other nonatheroscle-
rotic cardiovascular diseases.
B A C KG ROUND MDCT angiography is a novel imaging strategy employed primarily to diagnose
CAD that, in the course of these studies, can also potentially identify other important but previously
unrecognized cardiovascular abnormalities.
METHOD S Consecutive 64-slice MDCT angiography studies were obtained in 4,543 patients with
suspected atherosclerotic CAD at the Minneapolis Heart Institute, over a 29-month period (2005 to 2007).
R E S U L T S Nonatherosclerotic-related cardiovascular abnormalities judged to be of potential clinical
relevance were identiﬁed in 201 patients (4.4%). In 50 of these patients (1.1% of 4,543) the abnormality
was previously unrecognized despite other imaging studies performed in 40%. Most common among
the 50 patients were: congenital coronary artery anomalies (38%; largely right coronary artery from the
left aortic sinus); ascending aortic aneurysms 45 mm (22%); hypertrophic cardiomyopathy with apical
left ventricular (LV) wall thickening (14%); valvular heart diseases (8%), congenital heart diseases,
including ventricular septal defect (6%); pulmonary embolus (6%); as well as LV noncompaction, left
atrial myxoma, and LV apical aneurysm (2% each). As a consequence of MDCT angiography ﬁndings, new
management strategies were instituted in 15 of 50 patients (30%), including surgical correction of
coronary artery anomalies of wrong sinus origin, ascending aneurysm graft repair, thrombolytic therapy
for pulmonary embolism, and myxoma resection.
CONC L U S I O N S Approximately 1% of patients undergoing MDCT angiography for suspicion of
CAD proved to have otherwise unsuspected, but clinically relevant, cardiovascular abnormalities
unrelated to coronary atherosclerosis. Almost one-third of these patients had cardiovascular diseases
with major clinical implications for subsequent therapy. These ﬁndings underscore the value of MDCT
angiography and the importance of careful assessment of scans for the recognition of a variety of
cardiovascular abnormalities. (J Am Coll Cardiol Img 2009;2:1085–92) © 2009 by the American College
of Cardiology Foundation
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1086ultidetector computed tomography
(MDCT) angiography is a novel imag-
ing strategy that is performed with
increasing frequency as a means of di-
gnosing (or excluding) obstructive atherosclerotic
oronary disease (CAD) (1–12). However, the po-
ential role that MDCT angiography might play in
eneral cardiology practice for the fortuitous identi-
cation of structural (nonatherosclerotic) cardiovascu-
ar disease has not been emphasized or defined. To
his purpose, we have analyzed a large consecutive
eries of patients who underwent 64-slice MDCT
ngiography at our institution to determine the power
f this new imaging modality in diagnosing unsus-
ected cardiac disease.
E T H O D S
atient selection. The study group was comprised of
,543 patients consecutively undergoing MDCT an-
giography scans at the Minneapolis Heart
Institute and Abbott Northwestern Hospital
between January 2005 and May 2007. In the
vast majority of patients, MDCT angiogra-
phy was performed for clinical indications
either because of a history of chest pain or
12-lead electrocardiogram (ECG) or exer-
cise testing abnormalities that suggested un-
derlying CAD.
Ages were 60  13 years; 2,435 (54%)
were men. All patients provided written
consent as research subjects, approved by
the institutional review board. Exclusion
criteria were: known allergy to contrast
ye, renal failure (serum creatinine 1.8 mg/dl),
regnancy, arrhythmias, and inability to receive
eta-blockade.
From January 2005 to February 2007, studies
ere performed with a Somatom Sensation 64
ardiac scanner (Siemens Medical Systems, Fors-
heim, Germany) (13,14), and from February to
ay 2007, studies were performed with a Dual
ource Definition scanner (Siemens Medical Sys-
ems) (15–17). In preparation, all patients with an
nitial heart rate60 beats/min received oral and/or
ntravenous metoprolol to reduce heart rate to 60
eats/min at the time of the scan.
The scanner collimators were 0.6 mm, and re-
onstructed slices were 0.75 mm (for Sensation 64)
nd 0.6 mm (for Definition) with 50% slice overlap.
he temporal resolution of the scanners was 164 ms
for Sensation 64) and 83 ms (for Definition). A
se
etic
rolus tracking technique was used in the ascending orta and set to trigger at a threshold of 100 to 150
ounsfield units, depending upon the scan length
nd scanner type. All scans were timed to optimize
he assessment of native or bypass graft coronary
natomy. Omnipaque 350 (GE Healthcare, Mil-
aukee, Wisconsin) contrast was delivered at a rate
f 5 ml/s with a total dose of 80 to 100 ml. A
etrospective ECG-gated scan was obtained with
CG pulsing (Kvp: 100 to 120 mV; mA 650 to
00; pitch 0.2 to 0.38). The portion of the cardiac
ycle set to decrease to 20% of the programmed
ose was dependent upon the presence of ectopy
nd the patient’s heart rate. This dose reduction
ulsing protocol allowed review of systolic phases for
ine-analysis of left ventricular (LV) wall motion.
Four experienced computed tomography read-
rs evaluated all images with an offline worksta-
ion (Vitrea, Vital Images, Minnetonka, Minne-
ota) as part of the initial clinical interpretation.
ystematic review of study data was performed
ith thin maximum intensity projection images
n the axial, coronal, and sagittal planes as well as
blique orientations. A dataset was reconstructed
rom an R-R interval optimized to minimize
oronary motion. The field-of-view was initially
mall to optimize spatial resolution, and then a
eparate reconstruction expanded the field-of-
iew to fully include all the scanned structures
ithin the chest.
Findings were reviewed from the MDCT an-
iography database to identify patients with non-
therosclerotic cardiovascular pathology (18–23).
wo of the readers (T.K., J.L.) confirmed the initial
nterpretation of the scans and agreed with the diag-
oses. Left ventricular cavity size and wall thickness
ere measured from a mid-diastolic interval. The
aximal aortic diameter was measured with a modi-
ed centerline technique.
Hypertrophic cardiomyopathy (HCM) was diag-
osed on the basis of the hypertrophied nondilated
V with maximum wall thickness 15 mm in the
bsence of another cardiac systemic disease capable
f producing the magnitude of hypertrophy evident
22). LV noncompaction was defined as a ratio of
oncompacted to compacted myocardium 2.3 to
in diastole (18). Coronary artery anomalies were
haracterized by origin and course (19). Our anal-
sis included only vascular abnormalities with po-
ential clinical implications and excluded incidental
athology: parenchymal pulmonary disease, nod-
les, patent foramen ovale, aortic root dimensionsB B R E V I A T I O N S
N D A C R O N YM S
AD coronary artery disea
MR cardiovascular magn
esonance
CG electrocardiogram
CM hypertrophic
ardiomyopathy
V left ventricle/ventricula
DCTmultidetector44 mm, or pericardial effusion.
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1087E S U L T S
dentiﬁcation of nonatherosclerotic diseases. Of the
,543 study patients, 201 (4.4%) were found to
ave cardiac abnormalities unrelated to coronary
therosclerosis and judged to be of potential
linical relevance. Of these 201 abnormalities,
51 (75%) had been known or suspected previously
y clinical evaluation or other imaging modalities/
ests (i.e., cardiovascular magnetic resonance
CMR], echocardiography, or contrast angiogra-
hy) (Tables 1 and 2). The remaining 50 patients
1.1% of 4,543 patients) had morphologic findings
f potential clinical significance, recognized for the
rst time (i.e., not suspected before MDCT an-
iography imaging), which represent the focus of
his analysis (Tables 1 and 2, Fig. 1).
nsuspected cardiac abnormalities. The 50 patients
ere 18 to 83 years of age (mean 57 15 years); 31
62%) were men. At the time of MDCT angiogra-
hy, 44 of 50 patients (88%) had experienced
ymptoms judged to be cardiac in origin, including
hest pain (n  29), syncope (n  5), exertional
yspnea (n  8), fatigue (n  1), and symptomatic
trial fibrillation (n 1). Eight of 50 patients (16%)
lso had obstructive atherosclerotic narrowing of
1 major epicardial coronary artery.
ORONARY ARTERY ANOMALIES. Congenital
nomalies of coronary arterial origin comprised
he largest subgroup identified by MDCT an-
iography (19 patients; 38%): most commonly
ight coronary artery from left aortic sinus, with
nterarterial course between aorta and pulmonary
runk (n  10); also, left main coronary from
ight aortic sinus (n  2, including 1 coursing
etween the great arteries), left circumflex from
Table 1. Cardiovascular Abnormalities Identiﬁed by MDCT Angi
Abnormality Prior Diagnosis*
Congenital coronary artery anomalies 23 (15)
Aortic aneurysm (ascending aorta 45 mm) 59 (39)
Hypertrophic cardiomyopathy 18 (12)
Valvular heart disease 29 (19)
Congenital heart disease 7 (5)
Other 15 (10)
Total 151
Values are n (%). *By non–multidetector computed tomography (MDCT) angiog
cardiovascular magnetic resonance. †Includes 1 patient with mitral stenosis and
1 patient with left ventricular noncompaction. §Includes 3 patients with pulmo
ICD  implantable cardioverter-deﬁbrillator.ight sinus (n  2), and left anterior descendingrom right sinus (n  2). Three other patients had
fistula connecting the arterial and venous systems
i.e., between left coronary artery and pulmonary
runk [n  2] and left circumflex to coronary sinus
n  1]) (Tables 1 to 3, Figs. 1 and 2).
ORTIC ANEURYSM. Dilation of the ascending
orta 45 mm was identified in 11 patients (22%).
aximal aortic dimension was: 45 or 46 mm (n 
), 47 or 48 mm (n  2); and 54 mm (n  1). Two
f these patients also had bicuspid aortic valve
Fig. 3).
CM. Seven patients, 14% (4 women and 3 men;
ges 42 to 82 years) had LV hypertrophy in the
bsence of cavity dilation. Maximal LV wall thickness
as 15 to 32 mm (mean 21 mm). In 5 of 7 patients,
ypertrophy was predominantly situated in the distal
V chamber (apical HCM), including 1 who also had
phy in 4,543 Patients
ew MDCT Angiography
Diagnosis Speciﬁc Treatment
19 (38) Coronary bypass (n  6)
Coil embolization (n  1)
11 (22) Prophylactic root graft (n  2)
7 (14) None
4 (8)† Pacemaker (n  1)
3 (6)‡ Prophylactic ICD (n  1)
6 (12)§ Thrombolysis with heparin (n  3)
Surgical resection of myxoma (n  1)
50
y diagnostic modalities, including contrast angiography, echocardiography, or
th bicuspid aortic valve. ‡Includes 2 patients with ventricular septal defect and
embolus and 1 with left atrial myxoma.
Table 2. Speciﬁc Congenital Coronary Artery Anomalies Identiﬁ
MDCT Angiography
Anomaly
With Prior
Diagnosis* Ang
RCA from left aortic sinus of Valsalva 9
LMCA from right sinus 6
Left circumﬂex from right sinus 2
LAD from RCA 3
Fistulas
Left circumﬂex to coronary sinus 0
LAD and MPA connection 2
LMCA (and RCA) to MPA 1
Total patients 23
*By non–multidetector computed tomography (MDCT) angiography diagnos
contrast angiography, echocardiography, or cardiovascular magnetic reson
coronary artery (RCA) with interarterial course between aorta and pulmonary t
includes 4 patients with RCA oriﬁce judged to be slit-like. ‡Includes 1 patient
between aorta and pulmonary trunk.
LAD left anterior descending; LMCA left main coronary artery; MPAmainogra
N
raph
3 wi
naryed by
With New MDCT
iography Diagnosis
10†
2‡
2
2
1
1
1
19
tic modalities, including
ance. †Anomalous right
runk in each patient; also
with interarterial course
pulmonary artery (trunk);
RCA  right coronary artery.
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1088small apical aneurysm (Fig. 4). In each patient
ystolic anterior motion of the mitral valve (and
utflow tract obstruction) was absent.
ALVULAR HEART DISEASE. One patient had pre-
iously unrecognized mitral stenosis with calcifi-
ation of the leaflets and annular region (subse-
uent echocardiography showed mean gradient of
mm Hg). Three other patients had bicuspid
ortic valves, including 1 with a mild degree of
tenosis (mean gradient, 6 mm Hg) and 2 associated
ith a dilated aortic root (45 and 49 mm) (Fig. 3).
ONGENITAL HEART DISEASE. Three patients (6%)
ad newly recognized congenital heart malforma-
ions. One patient (a 52-year-old man), referred
Aortic Aneurysm
(11;22%)
vular Heart
Disease
(3;6%)
Congenital Heart
Disease
(4;8%)
Pulm
onary Em
bolism
(3;6%)
O
thers (2;4%)
LA
 M
yxom
a (1;2%)
HCM
(7;14%)
Congenital Coronary
Artery Anomalies
(n=19;38%)
Variety of Structural Cardiac Abnormalities Identiﬁed
ly by Multidetector Computed Tomography Angiography
ommon structural cardiac abnormalities were congenital coronary
aortic aneurysm; and hypertrophic cardiomyopathy (HCM), apical
 left atrial.
Table 3. Comparative Echocardiographic Findings in Patients W
Cardiovascular Abnormality
Patients With MDCT
Angiography
Diagnosis
Patients Wit
Echocardio
Coronary artery anomalies 19 10
Aortic aneurysm 11 4
Hypertrophic cardiomyopathy 7 2
Valvular heart disease 4 1
Pulmonary embolism 3 2
Left atrial myxoma 1 1LV  left ventricle; MDCT  multidetector computed tomography.ith exertional dyspnea and nonsustained ventric-
lar tachycardia, proved to have LV noncompaction
n the basis of the characteristic trabecular patterns
noncompacted to compacted myocardium  3.4)
19) (Fig. 4). Two other patients had small ventric-
lar septal defects with evidence of left-to-right
hunting; a membranous defect with aneurysm was
resent in 1 and 3 small muscular defects in the
ther.
THERS. Three other patients had pulmonary em-
olism (presenting with acute chest pain), 1 had left
trial myxoma, 1 had unsuspected apical aneurysm
ue to CAD, and another was identified with
ardiomyopathy characterized by LV systolic dys-
unction unrelated to CAD.
omparison of MDCT angiography diagnosis with prior
on-MDCT angiography imaging ﬁndings. Twenty of
he 50 patients in whom MDCT angiography
referentially identified an unexpected (and clini-
ally relevant) cardiovascular abnormality had echo-
ardiographic studies performed (before MDCT
ngiography). In none of these 20 patients was the
ardiovascular abnormality recognized by echocar-
iography (Table 3).
In 9 (6%) of 151 patients with cardiovascular
bnormalities previously diagnosed by echocardio-
raphy, CMR, or contrast angiography, MDCT
ngiography subsequently enhanced the assessment
f cardiac morphology in a clinically relevant fash-
on. Of these 9 patients, the relevant diagnostic
nformation added by MDCT angiography was as
ollows: in 4 patients with congenital coronary
nomalies, MDCT angiography identified interar-
erial course (i.e., between aorta and pulmonary
runk; n  2) or intraseptal course (n  1) and
ecognized coronary artery to pulmonary artery
stula (n  1); in addition, MDCT angiography
MDCT Angiography-Identiﬁed Cardiovascular Abnormalities
ior
m Reason Abnormality Not Identiﬁed by Echocardiography
No or imprecise description of coronary artery origins (n  10)
Underestimated aortic root dimension (n  3)
Aortic root inadequately imaged (n  1)
Failure to image most distal portion of LV (n  2)
Failure to image sclerotic, bicuspid valve in the presence of
aortic dilation (n  1)
Not expected to image the abnormality (n  2)
Mass not clearly imaged because it was located largely out of
the cross-sectional planes (n  1)Val
Figure 1.
Fortuitous
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1089onfirmed prior suspicion of LV noncompaction (n
1), identified patent ductus arteriosus associated
ith dilated aorta (n  1) and pseudoaneurysms of
he ascending aorta (n  2), and confirmed suspi-
ion of HCM by defining increased wall thickness
redominantly in the apical LV (n  1).
linical correlates. Of the 50 patients with newly
dentified cardiovascular lesions, 15 (30%) had
ajor medical or surgical interventions emanat-
ng directly from the MDCT angiography find-
ngs (Table 1). Six symptomatic patients with
nomalous coronary artery (5 with anomalous
ight coronary and 1 with anomalous left coro-
ary) had corrective surgical procedures: ligation
f right coronary at its origin with reimplantation
n  3), internal mammary graft to right coronary
rtery with ligation (n  1), radial artery graft to
ight coronary artery (n  1), and supra-arterial
yotomy procedure (n  1). All 6 operated pa-
ients previously had chest pain, and 4 had evidence
f myocardial ischemia with stress testing.
One symptomatic patient with left anterior
escending coronary artery to pulmonary artery
stula underwent therapeutic coiling of the fistula
ith resolution of symptoms. In addition, 2
atients with ascending aortic aneurysm (1
symptomatic and 1 symptomatic) had prophy-
actic aortic root grafting; the other 9 patients are
ndergoing surveillance with serial CMR imag-
ng. Each of the 9 operated patients has survived
ver 120  107 days.
The patient with LV noncompaction subse-
uently had exercise-induced ventricular tachy-
ardia, was judged to be at unacceptably high
udden death risk and received a prophylactic
ardioverter-defibrillator. The patient with the
eft atrial myxoma underwent surgical resection.
hree patients received pharmacologic interven-
ion (i.e., thrombolytic agents or heparin in 2
atients with pulmonary embolus and anticoagu-
ation [warfarin] in another with previously un-
uspected LV apical aneurysm).
The 7 patients with HCM have not experi-
nced disease complications, but are undergoing
argeted surveillance and genetic counseling.
one of the patients with aortic valve abnormal-
ties or small ventricular septal defects required
urgery. One patient with mitral stenosis and
ense annular calcification received a pacemaker
or bradyarrhythmias.
Of the 50 patients with MDCT angiography-
dentified abnormalities, 44 (88%) had cardiovascular
ymptoms (e.g., chest pain in 29 patients). Of these 44 aatients, 8 also had obstructive CAD judged largely
esponsible for these symptoms. In the remaining 36
atients, cardiac symptoms were likely attributable to
he cardiopulmonary abnormalities incidentally iden-
ified by MDCT angiography.
I S C U S S I O N
DCT angiography is an important advance in
he noninvasive diagnosis of atherosclerotic CAD
hat, in many cases, obviates the need for invasive
ontrast coronary arteriography (1–12). However,
DCT angiography is also a potentially power-
ul diagnostic modality with respect to overall LV
natomy, affording high-resolution tomographic
mages of myocardium, great vessels, and coro-
ary arterial distribution. Indeed, in our MDCT
Figure 2. Congenital Coronary Anomalies Identiﬁed by Multidet
Computed Tomography Angiography
(A) From a 56-year-old man with chest pain. Volume-rendered imag
superior to inferior orientation) showing anomalous right coronary
origin from the left aortic sinus with an interarterial course (betwee
[Ao] and pulmonary artery [PA]) (arrow). (A=) Same patient shown i
A. Coronal-axis plane demonstrates a slit-like right coronary artery o
ated cephalad to the level of pulmonary valve (blue arrow). (B) Vol
rendered image from a 50-year-old woman with chest pain and exe
dyspnea shows left anterior descending coronary artery (arrows) or
right aortic sinus, coursing anterior to the pulmonary artery. (C) Vol
rendered image from a 36-year-old man with exertional chest pain
biking, shows long tortuous ﬁstula between left anterior descendin
nary artery (LAD) and PA (arrow). AV  aortic valve; CorCTA  coro
computed tomography angiography; DIAG  diagonal coronary art
branch; LV  left ventricle.ector
e (in
artery
n aorta
n panel
stia situ-
ume-
rtional
igin from
ume-
while
g coro-
nary
eryngiography experience for detection of CAD, we
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1090ere impressed by anecdotal cases in which other
ardiovascular abnormalities (unrelated to coro-
ary artery atherosclerosis) were identified clini-
ally for the first time in the course of routine
creening examinations. For this reason we have
ystematically assembled our substantial experi-
nce with an MDCT angiography cohort of
4,000 patients studied over 29 months to assess
Figure 3. Bicuspid AV
(A) Short-axis view in diastole at the level of the aortic sinuses
from a 64-year-old woman showing both aortic leaﬂets in the
closed position (arrow). (B) Short-axis view from a 52-year-old
man during systole with the valve open. A fused and calciﬁed
raphe is also evident (arrow). (C) Coronal long-axis in diastole
from a 64-year-old man presenting with chest pain. Calciﬁed
bicuspid aortic valve is associated with dilation of ascending Ao
(arrow). Abbreviations as in Figure 2.he frequency with which routine MDCT an- tiography identified cardiovascular abnormalities
unrelated to CAD).
MDCT angiography identified a wide variety
f such cardiovascular abnormalities in 201 pa-
ients, including congenital coronary artery
nomalies, aortic root aneurysms, HCM, LV
oncompaction, left atrial myxoma, and mitral or
ortic valve disease. Although approximately 75%
f these abnormalities had been known to refer-
ing physicians, abnormalities in the other 25%
1% of the overall study group of 4,543 patients)
ere previously unsuspected and fortuitously di-
gnosed for the first time solely due to the clinical
ecision to perform MDCT angiography (usually
n the basis of the history of chest pain). Of note,
0% of those patients with MDCT angiography-
dentified non-CAD diseases had prior echocar-
iographic studies that failed to identify the
ardiovascular abnormalities ultimately diagnosed
y MDCT angiography. However, we wish to
nderscore that the fundamental message of these
ata is not necessarily that MDCT angiography
s a generally more effective diagnostic imaging
odality than echocardiography (or other imag-
ng tests), nor that it should supplant these
trategies, but rather that MDCT angiography
as the capability of identifying incidental but
linically relevant nonatherosclerotic cardiovas-
ular abnormalities.
The most common of the MDCT angiography-
dentified lesions were congenital coronary artery
nomalies, largely those of wrong sinus origin. Most
f these patients (i.e., 53%) had anomalous right
oronary artery origin from the left sinus of Valsalva
coursing between aorta and pulmonary trunk) (19).
he observation that such anomalies of right coronary
rtery origin were 5-fold more common than anom-
lous left main coronary (from the right aortic sinus)
eviates from the conventional perception regarding
he relative frequency with which these congenital
alformations occur, either innocently or as a cause of
udden death in the young, including competitive
thletes (20,21). It is also possible that the lower
revalence of anomalous left coronary artery in our
dult cohort suggests that it may be more lethal than
nomalous right coronary artery early in life.
Of note, 7 patients were identified for the first time
ith LV hypertrophy, consistent with HCM (22). In
of these patients, wall thickening was confined to the
istal portion of the LV chamber, and in 2 of those
atients an echocardiogram performed before MDCT
ngiography failed to detect the apical area of hyper-
rophy and aneurysm (23).
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1091Importantly, a substantial subset of patients expe-
ienced significant alteration in management strategy
and possibly clinical course) due to fortuitous MDCT
ngiography recognition of cardiovascular disease. For
xample, prophylactic surgical procedures were per-
ormed in 9 patients with congenital coronary artery
nomalies, aneurysmal enlargement of the ascending
orta, and left atrial myxoma. In addition, 3 patients
ad timely and/or emergent medical treatment trig-
ered solely by the results of MDCT angiography
maging, including 2 with pulmonary embolism. One
atient with LV noncompaction, regarded at high-
isk due to exercise-related ventricular tachyarrhyth-
ias, had a cardioverter-defibrillator implanted for
rimary prevention of sudden death.
Contemporary CTA instruments with pro-
pective gating (or retrospective gating with Min-
ose algorithm) are now in vogue, offering the
dvantage of substantial reduction in radiation
xposure compared with the retrospective gating
ith pulse radiation used in the present study.
lthough this radiation benefit comes at the cost
Figure 4. Spectrum of Structural Abnormalities of the LV, Unex
Tomography Angiography
(A) Diastolic coronal view from a 69-year-old woman with HCM and
in the distal (apical) portion of the chamber, associated with a thin-
old man shows “spongy” LV noncompaction with deep sinusoids an
cardium (5 mm) of 3.4 who subsequently received a prophylactic im
LV noncompaction shown in B. (C) Long-axis from 49-year-old wom
atypically positioned stalk to the mitral annulus at the base of vent
view from a 49-year-old woman with chest pain and small membra
evident within the aneurysm. VS  ventricular septum; other abbref lost functional information and systolic imag- Eng, we should underscore that such evolving
echnology would not alter the significance of the
eported findings in which cardiovascular diag-
oses were made on a morphologic (rather than
unctional) basis.
O N C L U S I O N S
he present findings underscore the importance of
road-based interpretations of routine MDCT an-
iography imaging studies in clinical practice.
DCT angiography affords the capability of de-
ecting a variety of cardiopulmonary abnormalities
n a relatively small but clinically important subset
f those patients referred for cardiac imaging in
hich the primary objective is the diagnosis or
xclusion of CAD.
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